Caribbean plates is characterized primarily by left-lateral motion along predominantly east-west striking faults. Seismicity and marine geophysical survey data are consistent with at least two, and possibly three, microplates in the diffuse boundary zone in the northeastern Caribbean: (1) the Gonave, (2) the Hispaniola, and (3) the Puerto Rico-northern Virgin Islands (PRVI). We discuss results fi'om GPS geodetic measurements acquired since 1994 to test the microplate hypothesis, define PRVI translation and rotation within the boundary 
Introduction Tectonic models for the northern
Although the site at Cabo Rojo in the Dominican Republic is south of the southernmost strike-slip fault in the northern Caribbean plate boundary zone, the possibility exists of additional undocumented deformation in the offshore farther south [Leroy and Mauffret, 1996 To the west, PRVI is separated from Hispaniola by the Mona passage (Figure 2 Along the Muertos trough and Anegada fault, which separate 18.3øN, 67.0øW) . We then make the reasonable assumption that the block translates rigidly at the velocity of western Puerto Rico, supported by the fact that GPS site ZSUA in eastern Puerto Rico has a velocity similar to that for sites in western Puerto Rico. Well-constrained velocities from sites in eastern Puerto Rico are needed to test more rigorously for rotation of the PRVI block and to refine the interpretations presented below.
Velocities Relative to the North American Plate To describe the velocities of GPS sites in the northeastern
Caribbean relative to the North American plate ( Figure 6 and Table 2 ), we use the angular velocity that describes motion of the North American plate relative to ITRF96 to predict the North America ITRF96 velocity at each of our GPS sites. We then subtract the predicted plate velocity at each site from the site velocity and sum the covariance that describes the uncertainties in both. The North American plate angular velocity we use is derived from the velocities of 16 continuously operating GPS stations in the stable interior of the North American plate [DeMets and Dixon, 1999].
GPS-derived velocities are similar for all sites in Puerto
Rico at the 95% confidence limit (Figure 6 ). The mean velocity for motion of PRVI relative to North America, computed for western Puerto Rico, is 16.9+1.1 mm/yr toward N68E+3 (1o). To assess whether the present GPS velocities fi'om sites in Puerto Rico are consistent with significant motion of PRVI relative to the Caribbean plate, we tested for the existence of a separate microplate using the F ratio test of Stein and Gordon [1984] . This method compares the least squares fits of models that use two angular velocities and one angular velocity, respectively, to fit a set of kinematic observations. The test is insensitive to systematic overestimates or underestimates of velocity uncertainties, an important consideration with GPS velocities. Fitting the seven PRVI velocities and four Caribbean GPS velocities with a single angular velocity gives a weighted least squares misfit of 13.0. Fitting the two sets of velocities with separate angular velocities gives a summed misfit of 9.8. The improvement in fit in the latter model, which stems from using three additional adjustable parameters, gives F--1.7, which is significant at only the 80% confidence level for 3 versus 16 (=22-6) degrees of freedom. The test for a separate PRVI microplate thus fails at the 95% confidence level. Although this result is consistent with no current motion of a PRVI block relative to the Caribbean plate, it implies that PRVI bounding faults are inactive. We believe this is unlikely given the existence of significant seismicity along all the boundary structures except the eastern Anegada passage fault. The interpretation we prefer is that the GPS velocity uncertainties are still too large to detect the predicted 2-3 mm/yr of PRVI block motion relative to the Caribbean at high confidence levels. Assuming that the present estimate of Caribbean plate and PRVI block velocities is correct and the GPS velocity uncertainties decrease progressively through time, numerical experiments suggest that two to three additional years of measurements at the existing sites will be required before the present velocities are sufficiently precise to detect 2.5 mm/yr of PRVI-CA motion at the 95% confidence level. This may have more general implications for the kinematic behavior of microplates and blocks in transfolTn plate boundary zones. Our measurements imply a relatively simple, monotonic increase in velocity (i.e., the velocity gradient has a constant sign) along a path from the interior of one bounding plate (e.g., North America) across the PRVI block into the interior of the other (e.g., Caribbean) plate. In contrast, the tectonic escape model, with a mixture of right-and left-lateral strike-slip faults, predicts a velocity gradient that would change sign along a perpendicular traverse from the North American to the Caribbean plate. The simple monotonic increase in velocity that we predict implies that the summed magnitude of strike-slip fault slip rates will equal the total plate motion rate between the Caribbean and North America. In the tectonic escape hypothesis, however, the summed magnitude of slip rates along the same traverse would be higher than the total plate rate. Our preferred model therefore may represent less total energy dissipation compared to the tectonic escape model. Perhaps this is commonly the case for smaller tectonic blocks and microplates, where frictional edge effects, which scale by fault length and slip rate, may be large compared to basal driving forces, which scale by plate area. The total extension across the Mona rift constrained by seismic profiles is -6 km [ van Gestel et al., 1998 ]. Using an opening rate of 5 mm/yr estimated from GPS velocities yields a minimum age of the structure of 1.2 million years, confirming the youth of the Mona rift and postdating the 4.5 million year age for the end of PRV! counterclockwise rotation inferred from paleomagnetic data [Reid et al., 1991] . The minimum and maximum ages of the Mona rift, within the errors of the G PS data, are < 1 million and 6 million years, respectively.
Comparison of Caribbean-North America motion in western Puerto Rico to the mean velocity of sites in western Puerto

Velocities in the Dominican
Muertos Trough and Anegada
The GPS velocities from the northeastern Caribbean permit us to estimate preliminary displacements along the major bounding structures of the PRVI block. We argue that at least one, and possibly two, extensional belts occur between Hispaniola and the eastern Virgin Islands along which slip is 
Conclusions
We 
